Introduction
In recent years, the threat of pandemic influenza has drawn extensive attention to the development and implementation of syndromic surveillance systems for early detection of ILI. Emergency department (ED) data are key components for syndromic surveillance systems. However, the lack of standardization for the content in chief complaint (CC) free-text fields may make it challenging to use these elements in syndromic surveillance systems. Furthermore, little is known regarding how ED data sources should be structured or combined to increase sensitivity without elevating false positives. In this study, we constructed two different models of ED data sources and evaluated the resulting ILI rates obtained in two different institutions.
Methods
Geographic Utilization of Artificial Intelligence in Real-Time for Disease Identification and Alert Notification (GUARDIAN) -a syndromic surveillance program -was used to automate ILI detection using chief complaints with free text and vital signs (i.e., ILI V1 ), and the entire Electronic Medical Record (EMR) (i.e., ILI V2 ) for a large AMC and a community hospital during the 2014-2015 influenza season. The GUARDIAN system defined ILI as fever (temperature ≥ 100°F) and cough and/or sore throat.
The first step in our data analysis was to compute the daily ILI rates (i.e., the total number of ILI patients divided by the total ED census per day) and the 7-day moving average ILI rates (hence forth referred as the ILI rate). Thereafter, we performed graphical and statistical (i.e., descriptive and ANOVA with post hoc Bonferroni test) analyses and compared the results generated from the data obtained through the two ILI detection approaches.
Results
Compared to the AMC ILI rate for ILI v1 , the community hospital had significantly higher ILI rates for both ILI V1 and ILI V2 (p<0.01), as shown in Table 1 . For ILI V1 , the community hospital had, on average, 3.84% higher ILI rates as compared to the AMC. In addition, ILI V2 yielded higher mean ILI rates than ILI V1 in both institutions, with a difference of 1.89% for the community hospital and 7.55% for the AMC. Figure 1 indicates that the ILI rates derived from ILI V1 and ILI V2 for the community hospital and the ILI rates derived from ILI V2 for the AMC are typically above 5%, while the ILI rates derived from ILI V1 for the AMC is below 5%. All pairs of ILI models vs. settings were significantly different from each other (F= 217.84, df = 949, p<0.01).
Conclusions
The community hospital had higher ILI V1 rates as compared to the AMC mainly due to frequent use of CC free-text fields by community hospital triage nurses. There are clinical, operational, and cultural differences between AMC and community hospital EDs.
With detailed clinical documentation at triage, surveillance systems can generate reliable probabilities/weights for early ILI detection. Since CC free-text fields are so data rich, surveillance systems that utilize natural language processors can improve ILI and other disease detection. In addition, depending on the setting, institutions similar to the AMC in this study should consider using the entire EMR for ILI surveillance. 
